Introduction
Nowadays, whole textile industry tends to full automation owing to the development of electronics, and will enter the era of Factory Automation (FA) in the near future. In the field of dyeing and finishing too, countermeasures to small quantity production with many sorts and deversification, efforts to high-grade and specialization, are making high progress. Our main purpose of observing the 4th OTEMAS is to inspect the ability of realizing Factory Automation in dyeing and finishing in the future.
The main themes of the 2nd and the 3rd OTEMAS were energy saving and automation, respectively. At the 4th OTEMAS, gradual and solid efforts towards Factory Automation were found in many displayed machines, although Factory Automation in dyeing and finishing appears to be more difficult than in spinning and weaving because of including many complicated problems related to chemistry, thermodynamics and hydrodynamics. Interesting machines or engineering systems observed at the 4th OTEMAS will be presented in the following.
Yarn Dyeing Machines
In the field of package dyeing, many machines or systems aiming at high performance and high productivity such as Hisaka Works' "Model LLC" were observed. FA systems possible in the present stage were introduced into those machines.
"LLC plant total production system" of Hisaka Works is characterized by rapid dyeing process and low liquor ratio dyeing: for instance, necessary total time for cotton reactive dyeing is decreased to one half of conventional dyeing machines. System for efficiently handling small quantity with many sorts was displayed as shown in Fig. 1 . Panel display for "operaterless system" (Hisaka Works) is shown in Fig. 2 . High pressure, high temperature cheese dyeing machine of Suzuki Manufacturing Co. (HCDE-1) aims at reducing dyeing time and cost by low liquor-ratio. Full automatic dyeing system was also displayed by this company. Similar equipment of Tong Wu Precision Machinery Co. (Taiwan) was observed.
As package dryers, "micro-wave cheese dryer model HFD" and "pair dryer model UEFC-A" (Hisaka Works) were observed (Fig. 3) 3.2 Milling-scouring machines C. Itoh Texmac Co, displayed Serracant's MillingScouring Machine BD-1650. It was equipped with independent adjusting devices and digital metering devices, and was operated semiautomatically without any defects such as holes or creases (Fig. 6 ). 
Caustic soda treatment units for softening
None of interesting machines were observed other than "Apollotex" of Ichikin Ltd .
Dyeing Machines for Fabrics
As far as continuous dyeing machines are concerned , there was nothing worthwhile to be explained . Batch dyeing machine for fabrics tends towards low li quor ratio and versatility similarly to package dyeing m achines. Considering FA in the future , automation or central control system was included . Many of them showed versatility for various fibers and for woven and k nitted fabrics.
Jet dyeing machines
Normal pressure jet dyeing machine "Dash Lin e" of Oshima Machinery Co , attracted attention of many visitors, by combining the continuous flow -batch technique (type SE-C) (Fig . 7) . The unit widens the fabric at the flow pipe exit in the balloon form , and so th e position of wrinkle always changes . Therefore the unit is suitable for easy-to-wrinkle fabrics such as cotton or polyester/cotton knits . As similar normal pressure jet dyeing machines, Nissen's "Swing-Ace" , Hisaka's CUT-AM, Tong Wu's "Model TWRU -NPL" were displayed. "Multi-color Swing-Ace" attracted attention b y its suitability for small quantity with many sort prod uction (  Fig. 8) .
In the field of high pressure dyeing machines , Hisaka's "Ci rcular CUT-RZ" was hopeful as a low liquor type . As a similar machine , Nissen's "Rapid Uniace" series and Tong Wu's "Model TWRU-HA" were observed . Those high pressure jet dyeing machines were characterized b y hi gh speed fabric circulation and soft touch of fabrics .
S. Auxiliary Machines for Color Matching
According to the increased need for small quantit y with many sorts, full automatic color matching syst ems were displayed by many manufacturers or tr ading companies at the 4th OTEMAS too .
S.1 Computer color mathing systems (CCM)
In order to increase efficiency and accuracy , numbers of color measuring devices connected with color kit chen system were observed at the 4th OTEMAS .
Among many color measuring devices , Minolta's spectro-photometers were utilized in many device s together with Macbeth's MS-2020 . Both "Spectro Color Difference Meter CR-200" and "Spectro Color Machi ne CM -1000" of Minolta were prot able. They need small measuring samples of only 8 -11 mm in diameter .
As an example of improved performance and versatility, Nippon Kayaku Co , displayed three types of computer color matching systems "Comsek -III , -101 and -201" . They were connected with computer color kitchen system "Kayalibra" series to rationalize color contr ol in dye house. Among Kayalibra series , K-2 type drastically reduces the dye liquor preparation time by using it s "robot h and" system and "four head simultaneous injection systems" (Fig . 9) .
Kurabo Co , displayed automatic color kitchen "Aukitchen" series, -60 of volumetric type and -LA of weighing type , and other related color control systems . This controller was developed to apply it to Oshima's " lnoh _T ;,, o" oytrl w;11 ranrlar o cira~t earvira tn~i~arrlc L -' ,, "llll YY 111 LV11u V1 (1 b1VK{. UV1 iVV VV . {lt uU FA. for this purpose by Ciba Geigy (Fig. 12 ).
Printing machines
Toshin Industry's "Ichinose-7000", which was dis- Uenoyama's T-shirt printing machine "Plasmavenus"
was noticed as a machine suitable for more manifold order (Fig. 13 ).
Heat Setting Machines and Dryers
Ichikin Co.'s "Victex Stenter" and Hirano Tecseed's "Cleantec Stenter" (Fig . 15) 
Treating machines for inorganic fibers
New-type thread treating devices for impregnating threads made of carbon fibers or glass fibers were displayed. These were payed much attention as machines fit for treating new industrial fibers in the near future.
Conclusion
As mentioned before, the step towards FA in dyeing and finishing industry may be slower than that in spinning and weaving. But automation in specific devices or machines appears to have been remarkably progressed.
In the 4th OTEMAS, conversion from energy saving to automation for countermeasures to meet small quantity production of many lots was seen apparant. At the next OTEMAS total FA will become the main theme instead of specific device automation in dyeing and finishing field too. 
